
String fluids in complex plasmas

M. Schwabe1, M. Pustylnik1, C. Räth1, A. Lipaev2, M. Thoma3, A. Usachev2, H. Thomas1

1 Institut für Materialphysik im Weltraum, Deutsches Zentrum für Luft- und Raumfahrt,

Weßling, Germany
2 Joint Institute of High Temperatures, Russian Academy of Sciences, Moscow, Russia

3 I. Physikalisches Institut, Justus-Liebig-Universität Gießen, Germany

Complex plasmas are low temperature plasmas consisting of ions, electrons, neutral gas

atoms and embedded microparticles. The microparticles acquire strongly negative charges and

interact with each other. On Earth, they are typically trapped in the plasma sheath where the

microparticle clouds are compressed and subject to instabilities [1]. For this reason, we perform

experiments under microgravity conditions. Microparticle strings in complex plasmas form due

to ions streaming in and being deflected in the electric field of the microparticle, forming space

charges in the downstream region. These space charge regions attract other microparticles, lead-

ing to the formation of strings or so-called ”electrorheological plasmas” [2].

Here, we present experimental results on these string fluids and demonstrate their effect on

waves. An example is shown in Fig. 1 where wave troughs and crests are visible as regions with

lower resp. higher particle density in the left of the image. Compared with ordinary waves in

complex plasmas, the waves in a string fluid have wider crests and lower velocity.
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Figure 1: Inverted, brightness and contrast enhanced image of a complex plasma in the PK-4

Laboratory on board the International Space Station under polarity switching. Field of view:

44× 8 mm2, tube axis horizontal. Particle diameter 3.4 µm, Neon gas pressure 38 Pa. Strings

form along the electric field, and waves propagate in the left part of the cloud towards the left.
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